Methods

Materials
Ascorbic acid (99%, Acros), 11-bromoundecanol (97%, ABCR), 3- 
Characterization Nuclear Magnetic Resonance (NMR) Spectroscopy
The synthesized structures were confirmed via NMR measurements on a Bruker Ascend 400 spectrometer with 400 MHz for hydrogen nuclei and 100 MHz for carbon nuclei. Samples were dissolved in CDCl 3 , DMSO-d 6 or D 2 O. The δ-scale was referenced with tetramethylsilane (δ = 0.00) as internal standard. Abbreviations used below in the description of the materials syntheses include singlet (s), broad singlet (bs), doublet (d), triplet (t), quartet (q), broad multiplet (bm), and unresolved multiplet (m). The 2D NOESY (nuclear Overhauser enhancement spectroscopy) spectrum was measured on a 600 MHz Bruker Avance III spectrometer equipped with a 1 H, 13 C, 15 N -TCI inversely detecting cryoprobe at 25 °C (298 K). The 90° proton pulse length was determined to be 8.37 µs. 24 number of scans with 4096 complex data points were recorded for each of the 256 increments with 16 dummy scans per experiment, leading to an overall experiment time of 16 h 49 min 8 sec. Residual protonated water was suppressed using a cw-presaturation sequence with a length of 4 s and an RF amplitude of 25 Hz. Zero filling and linear prediction to a total of 1024 x 1024 complex data points was performed. Processing was achieved using Topspin 3.2. The mixing time was set to 300 µs and the concentration of the sample was 50 mg mL -1 in D 2 O.
Size Exclusion Chromatography (SEC)
SEC measurements were performed with N,N-dimethylacetamide (DMAC) as eluent containing 0.03 wt% LiBr on a Polymer Laboratories PL-GPC 50 Plus Integrated System, comprising an autosampler, a PLgel 5 µm bead-size guard column (50 × 7.5 mm) followed by three PLgel 5 µm MixedC columns (300 × 7.5 mm), and a differential refractive index detector at 50 °C with a flow rate of 1.0 mL min −1 . The SEC system was calibrated against linear poly(styrene) standards with molecular weights ranging from 160 to 6·10 6 g mol −1 .
Calculations for the molecular weight of poly(DMAAm)-tBuBnPE and poly(DEAAm)-Mal were carried out according to a poly(styrene) calibration, i.e. K = 14.1·10 -5 dL g -1 , α = 0.70 (PS). 60 The molecular weight dispersity is abbreviated as Ð.
Electrospray Ionization-Mass Spectrometry (ESI-MS)
Mass spectra were recorded on a Q Exactive (Orbitrap) mass spectrometer (Thermo Fisher Scientific, San Jose, CA, USA) equipped with an HESI II probe. The instrument was calibrated in the m/z range 74-1822 using premixed calibration solutions (Thermo Scientific).
A constant spray voltage of 4.7 kV and a dimensionless sheath gas of 5 were applied. The capillary temperature and the S-lens RF level were set to 320 °C and 62.0, respectively. The samples were dissolved with a concentration of 0.05 mg·mL -1 in a mixture of THF and MeOH (3:2) containing 100 µmol of sodium trifluoroacetate (NaTFA) and infused with a flow of 5 µL·min -1 . Figure S29 to Figure S42 .
Dynamic Light Scattering (DLS)
UV-vis Spectrometer
UV-Vis spectra were measured on a Cary 300 Bio UV-Vis spectrophotometer (Varian) at either 25 °C or 10 °C, depending on the sample.
Experimental Section
3-((((4-(tert-butyl)benzyl)thio)carbonothioyl)thio)propanoic acid
( 
Synthesis of 11-(2-formyl-3-methylphenoxy)undecyl 3-((((4-(tert-butyl)benzyl)thio) carbonothioyl)thio)
propanoate (tBuBnPE-trithiocarbonate) (3): 3-((((4-(tertbutyl)benzyl)thio)carbonothioyl)thio)propanoic acid (1) (787.89 mg, 2.39 mmol, 1.5 eq.) 2-((11-hydroxyundecyl)oxy)-6-methylbenzaldehyde (2) (490.00 mg, 1.59 mmol, 1.0 eq.) and DMAP (3.91 mg, 0.03 mmol, 0.02 eq.) were dissolved in dry DCM (10 mL). Subsequently, a solution of DCC (494.87 mg, 2.39 mmol, 1.5 eq.) in dry DCM (5 mL) was added dropwise to the reaction mixture at 0 °C. The reaction was covered with aluminum foil and the mixture was stirred overnight at ambient temperature. The suspension was filtered, washed with aqueous HCl (5%), NaHCO 3 solution and deionized water. The organic phase was dried over Table S4 . Reaction conditions for the CTA 7i mediated polymerization of DMAAm. The same synthesis procedures apply as it was described for poly(NiPAAm)-alkyne 7iia above.
The reaction proceeded at 60 °C for 2 h. c 0.54 mmol, 13.15 eq., 23.34 mmol L -1 ) was added under a stream of argon. The mixture was stirred for two days at ambient temperature und dialyzed against deionized water (SpectraPor3 membrane (MWCO = 1000 Da)) for three days. After lyophilization, the product was obtained as white solid (189 mg, M n SEC (DMAC) = 8800 g mol -1 , Ð = 1.2). Table S6 . Reaction conditions for the CuAAC-click reactions of an azide-functionalized β-CD to alkyne terminated polymers as was described above for alkyne-poly(NiPAAm)-OH 7iiia. c Figure S29 . ESI-MS spectrum of poly(DMAAm)-b-poly(DEAAm) 6 and a magnification of the spectrum (below). The spectrum shows the double, triple and quadruple charged polymer chains of 6 ionized with Na + .*We note that ∆m/z is very high and outside the resolution of our Orbitrap mass analyzer. The analyzed structure is a highly complex diblock copolymer and we assume that during ionization, for example, proton abstraction or similar processes occur. We also note that the assigned peaks do not correspond to the single polymer blocks (4 and 5). On balance all analytical evidence (SEC, NMR and DLS) clearly points to the formation of the diblock copolymer 6 and that the sub-Da deviation occurs during the ionization process. 
Synthesis of hydroxyl terminated, alkyne functionalized poly(NiPAAm) (alkyne-poly(NiPAAm)-OH) (7iiia):
Polymer M n [g mol -1 ] c 0 Polymer [mmol L -1 ] c 0 AIBN [mmol L -1 ] c 0 ascorbic acid [mmol L -1 ] M n SEC [g mol -1 ] Ð p(DMAAm)Polymer M n [g mol -1 ] c 0 Polymer [mmol L -1 ] c 0 β-CD-azide [mmol L -1 ] c 0 CuBr [mmol L -1 ] c 0 PMDETA [mmol L -1 ] M n SEC [g mol -1 ] Ð p(DMAAm) 7b
